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ABSTRACT/RÉSUMÉ
IthasbeensuggestedthatmuchofthedramaticdeclineintheparticipationrateofDutchelderlyhasbeen
causedbyfeaturesoftheDutchretirementincomesupportsystem. TheDutchsystemconsistsofseveral
alternativeschemesthatcanbeusedtoretireearlyandtheseschemesarecharacterisedbyrelativelyweak
eligibilityconditionsandgenerousreplacementrates. Thisreportassessesempirically the impactof the
incentives embedded in these schemes on the retirement behaviour of older workers usingmicro data.
Theeconometricmodelisestimatedonarichpanelsurvey,specificallydesignedforageingresearch.The
results indicatestrongincentiveeffectsfromEarlyRetirementschemeson theprobability to retire. We
alsofindthatDisabilityInsurancereplacementrateshaveanegativeeffectonthetransitionratetoEarly
Retirement.  Early retirement replacement rates also affect the transition rates of the other exit routes.
Thisindicatesthatincomestreamsofalternativeexitroutesaretakenintoaccountinthedecisiontoretire
andthatalternativeexitroutesactassubstitutes,implyingthatchangesintheregulationsofoneexitroute
haveaneffectontheexitrateoftheothers.
******
Il a été sugg éré que la baisse spectaculaire du taux de participation de s personnes âgées aux Pays-Bas
s'expliquait essentiellement par des particularités du système de retraites néerlandais.Celui-ci offre une
gammed'optionsalternativesquipourraient être utilisées pour prendre une retraite anticipée et qui sont
caractèriséespardesconditionsd'éligibilitérelativementfaiblesetdestauxderemplacementgénéreux.Ce
rapport évalue demanière empirique l'ampleur des effets incitatifs des institutions néerlandaises sur le
comportement vis-à-vis de la retraite en utilisant unmodèlemicro-économique.Cemodèle est estimé à
partir d'une enquête de panel étoffée, spécialement conçue pour la recherche sur le vieillissement. Les
résultatsindiquentquelessystèmesderetraiteanticipésontdefortseffetsincitatifssur laprobabilitéde
prendresaretraite.Nousconstatonségalementquelestauxderemplacementdelapensiond'invaliditéont
uneffetnégatifsurletauxdetransitionverslaretraiteanticipée.Lestauxderemplacementdelaretraite
anticipéeontaussiunimpactsurlestauxdetransitiond’autresvoiesdesortie.Ceciindiquequelesflux
de revenusdesvoiesdesortiealternativessontprisencomptedans ladécisiondeprendre sa retraite et
que cesmodes alternatifs agissent commedes substituts, ceci impliquant que des changements dans les
réglementationsd'unevoiedesortieontdesconséquencessurletauxdesortiedesautres.
Copyright©OECD.Allrightsreserved
Applicationsforpermissiontoreproduceortranslateall,orpartof, thismaterial shouldbemade
to:HeadofPublicationsService,OECD,2rueAndréPascal,75775ParisCedex16,France.
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MICROECONOMETRICANALYSISOFTHERETIREMENTDECISION:
THENETHERLANDS
MaartenLindeboom 1
1. Introduction
1. ThisreportdescribesandanalysesretirementpatternsintheNetherlands. Participationratesof
the elderly have declined substantially over the past two decades inmostOECD countries.  This trend
towardsearlierretirementhasbeenparticularlypronouncedintheNetherlands.
2. Fromamicro-economic viewpoint, retirement can be seen as a decision regarding the optimal
age to stop working given the individuals environment and his/her relative preference for income and
leisure. Theindividualenvironmentislargelydeterminedbytheinstitutionalsetting. TheDutchsystem
is characterised by the availability of a large number of 'exit routes'.  Early retirement schemes are
employer-providedprogrammesspecificallydesignedtoprovideearlyretirementopportunitiesforelderly
workers.  Furthermore, though not designed for that purpose, in the pastUnemployment Insurance and
DisabilityInsuranceschemeshavebeenusedspecificallyasretirementschemes(seeforinstanceAarts&
deJong(1990)).
3. The early retirement and social security programmes are characterised by relatively weak
eligibilityconditionsandgenerous replacement rates inducing individuals to retireearly. Thismay to a
largeextendhaveaccountedforthesubstantivedropinlabourforceparticipationrates.Thereishowever,
littleempiricalresearchonthesizeoftheincentiveeffectsofDutchinstitutionsonretirementbehaviour.
4. The core of this report is the specification of a competing risk duration model.  Eligibility
conditionsoftheexitroutesandreplacementratesareexplicitlyincorporatedintothemodel. Themodel
is estimated on the Dutch CERRA (Centre for Economic Research on Retirement and Ageing) panel
survey, a survey specifically designed for research on ageing.  Estimates of themodel can be useful in
assessing the relative importance of eligibility conditions and benefit replacement ratios in explaining
retirement behaviour.  Moreover, the model outcomes can be used as instruments in the evaluation of
policychanges.
5. TheresultsindicatestrongincentiveeffectsfromEarlyRetirementschemesontheprobabilityto
retire. Wealso find thatDisability Insurance replacement rates have a negative effect on the transition
ratetoEarlyRetirementschemes.Earlyretirementreplacementratesalsoaffectthetransitionratesofthe
other exit routes.  This indicates that indeed income streams of alternative exit routes are taken into

1. DepartmentofEconomics,FreeUniversityandEconomicsInstitute,Tilburg,TheNetherlands. Partofthis
workwasdonewhile theauthorworkedat theCentre forEconomicResearch forRetirementandAgeing
(CERRA)atLeidenUniversity,theNetherlands. TheauthorwouldliketothankStefanoScarpettaforhis
valuablecommentsandsuggestions.
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accountinthedecisiontoretireandthatalternativeexitroutesactassubstitutes,implyingthatchangesin
theregulationsofoneexitroutehaveaneffectontheexitrateoftheothers.
6. The next section (Section 2) gives a brief description of Dutch Social Security and Early
Retirement schemes.  The dataset used in the analysis is briefly discussed in Section3.  The empirical
analysisispresentedinSection4. Theanalysisconcernsadescriptionofageandlabourmarketstatusin
1993and1995,non-parametricKaplan-Meierestimatesofthehazardrateovertheyears1988to1995and
estimation of a three-state competing risk model for individual retirement behaviour.  Section5
summarisesandconcludes.
2. AbriefintroductiontotheDutchsystem
7. DutchbenefitprogrammescanbedividedintoSocialSecuritybenefitprogrammesandemployer
provided Early Retirement programmes.  Social Security programmes consists of Unemployment
InsuranceandDisabilityInsuranceprogrammes.  In turnUnemploymentInsurance(UI)programmescan
bedividedintoUnemploymentBenefit(UB)programmes,tobuildasafetynettoprotectthosewholoose
theirincomeduetoinvoluntaryunemployment,andsocialassistance(SA)provisions.
8. The UB entitlement period depends on previous job tenure and work experience and are
provided up to a maximum of 5years.  Benefit replacement rates are a fixed percentage of previous
earnings and (roughly) 70per cent of previous gross earnings.  Benefit recipients have to be in active
searchforemploymentinordertomaintain(full)benefits. Thisrequirementdoesnotholdforrecipients
of 57½years and older.  Effectively thismeans that for a substantial number of elderlyworkers (those
withsufficientworkexperience)UBcanbeviewedasapre-pensionretirementincome. Afterexhaustion
oftheUBentitlementperiod,theunemployedcanapplyforSA.Thedropinunemploymentbenefitlevels
may be substantive as SA benefit are only 70per cent of minimum wages (The gross minimum wage
amounted in 1994 to 2163,- Dutch guilders per month).  SA benefit is provided up to the mandatory
retirementage(65years).
9. DisabilityInsurance(DI)isprovidedtoprotectthosewhohaveaphysicaland/ormentalinability
to perform gainful employment.  Up to the summer of 1993, benefit levels were 70per cent of gross
earningsandinpracticewereprovideduptothemandatoryretirementage. InthepastDIschemeswere
specifically used as an exit route from the labour force.  It was even common that employers offered
elderlyworkersabonusinadditiontotheirsocialinsuranceincometomakewithdrawalfromthelabour
force more attractive. In the summer of 1993, DI regulations were changed to reduce the number of
beneficiaries.  The reform includedmaking benefit levels a function of the duration of DI receipt and
medicalexaminationsatregularintervalstoverifythatentitlementconditionsstillhold. From1993, the
lengthoftheentitlementperiodforDIbenefitattherateof70percentofgrossearningsdependsonage,
andrangesfrom0to6years.Afterthisinitialperiod,benefitslevelsarelowered,thereductiondepending
onpreviouswages,minimumwagesandage.(SeeAppendixIIfordetailsoftheUIandDIbenefitlevels.)
For the present project, it has to be noted that the change in DI regulations hardly affected the DI
conditionsforindividualsagedover45.
10. EarlyRetirement(ER)schemes,introducedinthelateseventies,areemployerprovidedschemes
andwereinitiallydesignedasprogrammestoinduceolderworkerstoretireearlyinorder tomakeplace
foryoungunemployedworkers. ERreplacementratesvarybysectororevenbyfirmswithinsectors,but
are generally considered as financially attractive:  net replacement ratesmay in some cases be close to
100per cent.  The average replacement rate is 80per cent of previous gross earnings.  ER eligibility
conditionsaretypicallydependentuponageand/orjobtenure.
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11. Since1957allresidentsofTheNetherlandshavebeenentitledtoflatratesocialsecuritybenefits
at age 65.  The monthly benefit amount, like the universally guaranteed income program for younger
persons,istiedtothegovernmentmandatedminimumwage.
12. Almostallworkerscansupplementthesebasicsocialsecuritybenefitswithmandatoryemployer
pensionbenefits.Meuwissen(1993)estimatesthat80percentofhouseholdswithaheadaged65andover
receivedsomeformof supplementaryoccupationalpension in1989. KapteynandDeVos (1997) report
thatalmostalloccupationalpensionsaredefinedbenefitplans(usuallybasingbenefitsonsomeshareof
finalyear'searnings)and that, togetherwithsocialsecuritybenefits, theyreplacebetween60and69per
centofthemedianretiree'spre-taxearnings.
13. Outflowratesfromthestockofnon-workingindividualstoworkappeartobeextremelylowfor
theDutchelderly.AsfaraselderlyUIanDIrecipientsareconcerned,activesearchfor(re)employmentis
notrequiredinordertomaintaineligibleforbenefits,andERrecipientsactuallylooseretirementbenefits
upon re-enteringemployment. Therefore the resultsof the competing riskmodel tobepresentedbelow
willturnouttobeimportantinunderstandinglowparticipationrates. Themodelwillmoreoveridentify
policyinstrumentstoreduceearlywithdrawalfromthelabourforce.
3. Data
14. Data are obtained from the first twowaves of theCERRA panel survey.  The CERRA panel
surveyisaDutchsurveythatisdesignedspecificallyfortheanalysisofhealthandretirementissues,and
resemblesthewellknownHealthandRetirementSurvey(HRS)oftheMichiganSurveyCentre. Thefirst
wavedatesfromthefallof1993andconsistsof4727householdsinwhichtheheadofthehouseholdwas
between43and63yearsofageatthedateoftheinterview. Ineachhouseholdboththeheadandpartner,
if available,were interviewed.  Extensive informationwas obtainedon labourmarket status, sources of
income,labourmarkethistory,housing,healthandavarietyofsocio-economicvariables.
15. Inthefallof1995thesamerespondentswerecontactedforasecondinterview. Approximately
74percentof the firstwave respondentsparticipated in the secondwave,which resulted in about3500
households. Thesecondwaveprimarily focusedon thechanges in labourmarket status, income,health
statusandothersocio-economicvariablesthatmighthaveoccurredinthetwoyearinterval.
16. Internalevaluationsofitemnon-responseandrepresentativenessof thefirstwaveofdatashow
themtobeofhighquality.Ingeneral,itemnon-responsewasnotaproblem.Non-responsewas,however,
relativelyhigh for the incomequestions,with anon-response rateofup to30per cent for some income
sources. CERRAdatawascompared todata fromTheNetherlandsCentralBureauofStatistics. These
datawerecomparablebasedonage,sex,labourstatus,andeducation.
4. Empiricalanalysis
4.1 ThedistributionacrossstatesatapointintimeandKaplan-Meierestimatesofthehazardrate
outofemployment.
17. Thenon-parametricKaplan-Meierestimatesofthehazardrateoutofemploymentofthissection
arebasedon retrospective informationover the period1988 to 1993of the 1993wave.  In additionwe
usedinformationonlabourforcedynamicsovertheperiod1993-1995fromthe1995wave. Weincluded
all respondents aged 50 and above, as a significant part of the retirement from the labour force in the
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Netherlandstakesplaceatagescloseto50. Morespecifically,participationratesin1990ofDutchmales
of50yearsandolderwasabout60percent.Forfemalesthecorrespondingfigurewasabout20percent.
18. The exit states that we will consider in our analysis are: Disability Insurance (DI),
Unemployment Insurance (UI) and Early Retirement(ER).  The UI category includes all non-working
statesotherthanDIandER,suchasoutofthe labourforce, retirementbecauseofmandatoryretirement
andUnemploymentInsurance. AdistinctionoftheseparatemodesofretirementwithinUIisnotfeasible
giventhedataathand.
19. TableIaandIbpresentcross-tabulationsofageandlabourmarketstatusinoursample in1993
and1995.Fromthesetablesitcanbeseenthatparticipationratesstarttodeclineatevenveryyoungages.
At these younger ages Disability Insurance (DI) recipients account for the larger part of the non-
participation. ThefractionofindividualsinUIandDIseemstoincreasewithage,whichmainlyreflects
theabsorbingnatureofretirementintheNetherlands.Atagesof60andaboveEarlyRetirementbecomes
thedominantmodeforretirement.
20. Thetablespresentedaboveprovideapictureofretirementatapointintime,whichistheresult
ofinflowinthestatesandaveragedurationinthestates. Asinpracticeretirementstatesareabsorbingin
The Netherlands, it becomes particularly relevant to analysis inflow into non-participation.  TableIIa
providesKaplan-Meierestimatesofthetransitionrateofworktothenon-workstatesER,DIandUI.The
tablereportsthesetransitionratesfordifferentagecategoriesovertheperiod1988to1994.  Ithas tobe
noted that transition rates for ages 58-61 for the years 1988-1990 are based on a small number of
observations.  This is due to the sample of the CERRA retirement survey (recall that the first wave
includes only respondents aged between 53-63 in 1993).  The same “data problems” obstructed us to
presentKaplan-Meierestimatesforearlieryears(i.e.yearspreceding1988). Furthermore,selfemployed
areexcluded from theanalysis. Only7per centof theoriginal sampleconsistsof self employed. This
wouldbeatoosmallsampletoobtainreliableestimates.
21. FromthetableitcanbeseenthatatearlyagesretirementispredominantlythroughDIandorUI.
ERtransitionsbecomelargeanddominantatmoreadvancedages,thoughthisiswellbeforeage60.Note
thatUIandDI transitionratesareslightly increasingover theages,whereasERtransitionrates increase
markedlyatage58.EligibilityformostERschemesisbasedonafunctionofageandtenure.Apparently
anincreasingnumberofindividualsmeettheEReligibilityconditionsatagesbeyond58.Theredoesnot
seem to be much variation in the transition rates over the period 1988-1994.  Finally, the results of
TableIIaare in linewith the resultsof the cross-sectional informationofTablesIa and Ib:participation
ratesofworkersaboveage60areextremelylow. InTableIIb,wepresentKaplan-Meierestimatesofthe
hazardrateformales.Thenumberoffemalesinthesampledidnotallowforaseparateanalysisoffemale
transitionratesbyageandyear. Thereforeconclusionsabout female transition ratesshouldbeobtained
from a comparison of TableII (males and females)with IIb (males only).  TableIIb is quite similar to
TableIIa, so that gender effects seem to be absent. It has to be noted however, that only heads of
householdsareincludedandthatfemaleheadsofhouseholdmaynotbetypicalforthefemalepopulation 2.
22. The tables above provide information on average transition rates out of work.  They do not
provide uswith informationhow these transition rates varywith different characteristics of the sample.
They,moreover, do not tell us why people retire and to what extend eligibility conditions and benefit
replacementratesdeterminethepropensity toretireearly. Theanalysisof thenextsubsectiondealwith
this.

2. The head is defined as the main income earner in the family.  Recall that female participation rates are
extremelylowandthatthetypicalpictureintheNetherlandsisthatthemanisthemainincomeprovider.
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4.2 MaximumLikelihoodestimatesofacompetingriskmodelfortransitionsoutofemployment
23. Themaximumlikelihoodestimatesof thecompeting riskmodelarebasedona smaller sample
than used above.  We restrict ourselves to respondents working in the fall of 1991.  The survey
information enables to accurately measure an individual's employment history up to that point and
subsequentlabourforceparticipationbehaviourupto1995. Weusetheperiod1991-1995forestimation
as relatively reliable information on relevant regressors could be obtained for this time period This
concernsmainly timevarying regressors such as sector of employment,marital status, health condition,
and, perhapsmost importantly, ER eligibility conditions.  Thiswould bemore problematic for a larger
sampleobtainedfromretrospectiveinformation.
24. We restrict ourselves toworkers at a point in time (1991) to avoid sample selection problems
thatare typicalforstocksampleddurationdata. Morespecifically, thedurationdistributionofprevious
employment durations of non-working respondents in 1991 may be tedious to derive and estimate.
Expressions for stock sampled durations of a duration variable of interest can be obtained from, for
instance,Ridder(1984)andLancaster(1990). Weusealikelihoodbasedonthedistributionofdurations
beyondtheselectiondate (1991),conditionalon theelapsedduration (i.e.thedurationelapsedup to the
selectiondate).Theexpressionsaretractableandthelikelihoodremainsrelativelyeasytoestimate.
25. Retirement behaviour of self-employed is expected to differ substantially from that of other
workers.Weonlyobserveafewself-employed,sothattheseareexcludedfromtheanalysis.
26. Themodel acknowledges that somevariablesmaynot be constant over time; age, income and
ER eligibility indicators and benefit replacement rates being the most prominent ones.  The model
explicitlyacknowledgeseligibilityrulesforthealternativeexitroutesand the timevaryingnatureof life
cycle income. With respect to the latter,Burkhauser (1978)was the first to argue thatnot only current
income but also future income streams are important for the retirement decision.  Inmaking individual
retirementdecisions thepresentdiscountedvalueof incomestreams for alternativeworkand retirement
options should be compared.  In accordance with the (modern) retirement literature we follow this
approach.So,weacknowledgethatatdifferentpointsintimedifferentoptionsarecomparedandthatthis
maygoverntheretirementdecision. Thismeansthatforthis“optionvalue”approachat incomeprofiles
overanindividual'sremaininglifecycleneedtobegeneratedatdifferentpointsintime.
27. Asfaraswageincomeisconcerned,werelyonanalysisofHeyma(forthcoming). Heestimates
a simultaneousmodel forwageand labour forceparticipationonpanel informationof theCERRAdata
over the years 1991 to 1995.  The panel structure of the sample is used explicitly.  From the model
estimatesof(remaining)lifecycleincomeprofilescanbederivedforeachrespondentsatdifferentpoints
intime.Theseareusedintheanalysis.DetailsofthismodelareprovidedinAppendixI.
28. Income streams for alternative retirement options are derived using ER eligibility rules and
social security rules.  ER eligibility conditions are typically a function of age and/or tenure.  ER
replacement rate are a fixed percentage of previous gross earnings.  Replacement rates and eligibility
conditionsmaydifferbysectorandevenfirms,theyarenegotiatedoveryearlybyemployerandemployee
organisationsandmaythereforevaryovertime. Weobservethereplacementratesinoursample. Using
grossreplacementratesandasimplifiedversionofour taxsystemweconstructednet replacementrates.
Theaveragenetreplacementratein1991was83percent.
29. FurthermoreDI/UIentitlementperioddependuponage/tenureandbenefitlevelschangeafteran
initial entitlement period.  Specifics about DI and UI benefit replacement rates are documented in
AppendixII.
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30. We assume in the analysis that DI and UI retirement routes, in contrast to ER schemes, are
alwaysaccessibletotheindividual. Fornon-eligibleworkersthetransitionratefromworktoERissetto
zero.Morespecificallythehazardrateoutofworkcanbewrittenas:
θ(t;Xt,Z,  β)= θ DI (t;Xt,Z , βDI)+ θ UI (t;Xt,Z , βUI)+I ER(t) θ ER (t;Xt,Z , β ER )
IER(t)isanindicatorfunctionthattakesonthevalue1ifanindividualiseligibleforERattime t andzero
otherwise. Xtand Zarevectorsoftimevaryingandtimeconstantregressors,respectively. Theparameter
vectorsassociatedwitheachoftheexitratesaredenotedby β
k ,k ∈{ER,DI,UI}.
31. Other time varying covariates that are used in the analysis are calendar time effects and a
variabledenotedasa“time-to-EarlyRetirement”variable. Thecalendartimeeffectmayreflectbusiness-
cycleeffects.The“time-to-EarlyRetirement”variableisthetimethatindividuals,whoarenoteligiblefor
anERscheme,havetowaitbeforetheybecomeeligibleforERbenefits. Individualretirementdecisions
are governed by income/leisure considerations and it may be conceivable that individuals choose a
financiallylessattractiveoptionsuchasDIorUI,ifeligibilityforERisata remotedate. Thisvariable
willonlyberelevantforthehazardratefromworktoDIandUI.
32. As a consequence of themodel formulation discussed above, themodel captures the effect of
socialsecuritybyusingvariationsinbenefitsreplacementratesandeligibilityacrossindividualsaswellas
variations for an individual over time.  In addition, themodel is estimated on a sample over the period
1991-1995.  So anybehavioural effect of institutional changes inDI thatmayhave occurred in 1993 is
accountedfor,eitherbythecalendartimeeffectsorbythesocialsecurityincentiveseffect.
33. Wealthisnotincludedintothemodel.Intheconstructionofthedatabaseitprovedtobedifficult
to obtain accurate results (there is a high non-response rate).  Moreover, less than 20per cent of the
respondents in the total sample (i.e.the 4700 initially selected heads of households) indicated to have
financialassets.ThisisinlinewithotherDutchresults.Ithasbeenarguedthatthereislittleincentivesto
holdfinancialassetsduetotheavailabilityandthegenerosityofsocialsecurityandpensionsysteminthe
Netherlands.
34. DurationismeasuredinmonthsinthejobthattheindividualheldinOctober1991.Age-specific
exitratescanbederivedbytakingthetimevaryingagevariableintoaccount. Wereturntotheeffectof
ageing below.  The competing riskmodel allows for duration dependence. We take a step function of
duration with a single shift at 5years.  More complex step-functions did not improve the estimation
results3.
35. TableA1ofAppendixIIIgivessamplemeansofsomeexplanatoryvariablesthatareusedinthe
analysis.ThemaximumlikelihoodresultsofthecompetingriskmodelarepresentedinTable III.Thefirst
columnpresentsestimatesof the transitionratefromworktoearly retirement, thesecondcolumnof the
transition rate fromwork to Disability Insurance, the third column of the transition rate from work to
Unemployment Insurance and other non-work states.  Positive coefficients are associated with high
transitionrates,negativecoefficientwithlowtransitionrates.

3. Moreover, as calendar time, age , eligibility and “time-to-ER” are time varying regressors, a more refined
duration dependence patternsmight be obstructed by identification problems. With respect to this, the ER
eligibility indicator may become particularly relevant as in a large number of retirement schemes elapsed
durationisanimportantdeterminantofEReligibility.
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36. The results for the first column indicate that only a limited set of variables seem to have a
significantimpactontheERtransitionrates.Thesearethenumberoftimesoutofthelabourmarket,age,
theDIreplacementrateandcalendartimeeffectsfortheyears1993-1995. Thenumberof times thatan
individualwasoutofthelabourmarketcouldbeseenasaproxyfortherelativepreferenceforleisure.In
thisway a positive coefficientwould indicate that individualswith a high preference for leisurewould
retire relatively early.  The age effect indicates that the propensity to retire increases with age.  For
instance, fora50year-oldmale thehazardequalsabout0.34 (exp{-6.07+0.10*50}. Thehazard rateof
thismaleincreaseswithabout10.5percentperyearduetoageing(this is fromexp{0.10}=1.105). The
durationpatterns seem to imply that the transition rate to ER has increased after the changes in theDI
regulationof1993. Thehazardincreasesstructurally,whichshouldbecontrastedwiththecalendartime
effectofthetransitionratetoDI. Indeed,thishazardrateseemstohavedecreasedin1993,thoughithas
tobenotedthatthecoefficientisnotsignificantatthe5percentlevel.
37. TheDI replacement rate has a significant negative effect on the transition rate fromwork to
EarlyRetirement.Thisseemstoimplythatincomestreamsofalternativeexitroutesareindeedtakeninto
accounton thedecision to retire throughER. There isno significant effect of theUI replacement rate.
From this it may be concluded that DI and ER schemes act as substitutes and that changes in the
regulationsofoneexitroutehaveaneffectontheexitrateoftheother.
38. TheERreplacementrateappearstohavenoeffect.Thisisabitpuzzling.ERreplacementrates
areverygenerousandfromthedataitcanbeseenthat583outofthe2560respondentsretirethroughan
ERschemeina4yeartimeperiod. ThisnumberismuchlargerthanthoseforDIandUI.Furthermore,a
closer inspection of the total sample of ER recipients revealed that about 80per cent retired directly
throughERatthemomentthattheybecameeligibleforanERschemeandthattheremaining20percent
retiredwithin1.5years. ThiswouldsurelyindicatethatERisarelativeattractiveoptionasaretirement
mode.Itisconceivable,thatthelargerpartoftheincomeeffectoftheERreplacementrateisabsorbedby
theeligibilityindicator.Fornon-eligibleworkersthetransitionrateissettozero.Awaytotestforthisis
to ignore theeligibility indicatorand to let theeffectofeligibilityand incomeberepresentedby theER
replacement rate (which is zero for non-eligible workers).  Excerpts from the results are reported in
TableIV. The resultsarestrikinglydifferent from the resultsofTableIII. TheERbenefit repl acement
rate in TableIV has an extremely large effect and it appears that indeed ER schemes provide strong
incentivestoretireearly.Thisstrongeffectwaspreviouslyabsorbedbytheeligibilityindicator.Ignoring
the ER eligibility indicator also has a large effect on the DI benefit replacement rate and age.  The
likelihoodworsenswith89points. A standard likelihood ratio testwould strongly reject the restriction
thateligibilityindicatorsplaynorole 4.FromtheresultsofTableIIIandTableIVitcanbeconcludedthat
conditions of the ER scheme play a very important role in the decision to retire early.  To state it
differentlytheresultsofTableIVillustratethatanERbenefitisapparently“anofferyoucan'trefuse”.
39. The results of the second column of Table III indicate that indeed bad health is a major
determinantofthedecisiontoretirethroughDI.Ithastobenoted,however,thatthehealthmeasureused
is a subjective indicator and thatwe included thehealth levelof1993as an explanatoryvariable.  This
may blur the picture.  There is considerable literature on the effect of self-assessed healthmeasures in
retirementmodels[seeforexampleBound(1991)andKerkhofsandLindeboom(1995)].Wefurthermore
findstrongeffectsofworkexperienceandsomeeffectsoftheERreplacementrate. Withrespect to the
latter, higher ER benefit replacement rates lower the transition rate to DI.  Note, however, that this

4. Strictlyspeaking, theeligibility indicatorcouldbeseenasa timevaryingvariablewithcoefficient1. Tobe
morespecific, if thehazard rate θ=exp{x'β}, then theeligibility indicatorcouldbeabsorbed into thehazard
ratebyspecifyingI* θ=exp{log(I)+x' β}.Ignoringtheeligibilityindicatoriseffectivelythesameasleaving
thevariablelog(I)fromthespecification.
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variable is not significant at the standard levels.  This may be due to the relatively small number of
observedtransitionsintoDI.DIreplacementratesdonothavesignificanteffectsonthetransitionintoDI.
40. TheUItransitionregressionresultssignalsignificanteffectsofhealth,industry,timesoutofthe
labour force, house owners and ER replacement rates.  With respect to the income variables, the ER
variable indicates that high ER benefit replacement rates induce people not to retire through UI.  The
effectof theDI replacement rate isabit surprising. Thecoefficient suggestshigherUIhazard rates for
individualswithhighDIreplacementrates.Moreover,theUIreplacementratehasthewrongsign.Itmay
be that it proves to be difficult to separate the effects of UI and DI replacement rates.  We refer to
AppendixIIfordetailsontheUIandDIreplacementrates.
41. Durationdependenceonlyplays a role for the transition rate fromwork toUI.  This is in line
withearlierresultsfromasimplifieddurationmodelwheretimevaryingcovariatesareexcluded.
4.3 Simulationswiththemodel
42. InTablesVandVIwereportresultsofsimulationswiththemodel. Thesimulationsarebased
on 10000 randomly generated participation profiles, using the parameters of the duration distribution
reportedinTableIII.
43. ThebasecaseisreportedinTableV(i.e.weusethecharacteristicsofthesample).Notethatthis
distribution is close to the cross-section distribution of age and state for 1993, as reported in TableIa.
Nextwesimulateda situation inwhicheligibility forER ispostponedwith2years. The resultsof this
simulation are reported in TableVI.  The table basically shows that there is quite a large effect on
retirementthroughER. Participationratesrise,butalsoapartoftheretirementfinds itwaythroughthe
alternative retirement routes (UI and DI).  The relative value of DI and UI change as ER becomes
accessibleatalaterdate.Thisinducesindividualstoretirethroughthealternativeexitroutes(UIandDI),
which shows that UI and DI act as substitutes for ER schemes.  This, consequently demonstrates that
policiesthatrestrictERopportunitiesneedtobecombinedwithrestrictionsonthealternativeexitroutes.
44. Wealsoperformed someextra simulations inwhich the replacement rates are reduced (results
notshown). Thesesimulationsappearedtogeneratelittleeffects. AsarguedintheSection4.2thereare
not much effects from the replacement rates and the larger part of the incentives effects seems to be
absorbedby theeligibilityconditions. Mostpeople retire immediatelyonce theybecomeeligible foran
ERschemeandvariationsintheERreplacementratesdonotaddmuchtothis.Thismaybelargelydueto
the extremely generous replacement rates of most ER schemes.  Replacement rates of UI and DI
(calculated according the description in the paper) are on average 0.47 and 0.66, respectively.  This
contrastslargelywiththeaveragereplacementrateof0.83forERschemes.
5. Summaryandconclusions
45. Participationratesof theDutchelderlyhavedeclineddramaticallyover thepastdecades. This
declinehasbeenmoredrasticthaninmostotherOECDcountries. TheDutchretirementincomesupport
schemes provide a range of alternative options that could be used to retire early.  Moreover, early
retirementandsocialsecurityprogrammesarecharacterisedbyrelativelyweakeligibilityconditionsand
generousreplacementratesandithasbeenarguedthat this toa largeextentmayhaveaccountedfor the
substantive drop in labour force participation rates of olderworkers.  There is however, little empirical
research on the size of the incentive effects of Dutch institutions on Dutch retirement behaviour.  The
presentstudyaimedatsheddingsomemorelightonthisissue.
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46. To this end, we specified and estimated a competing risk duration model that explicitly took
eligibilityconditionsoftheexitroutesandreplacementrates intoaccount. Themodelwasestimatedon
datafromtheDutchCERRA(CentreforEconomicResearchonRetirementandAgeing)panelsurvey,a
surveyspecificallydesignedforageingresearch.
47. The results indicate that early retirement schemes create strong incentives to earlywithdrawal
fromthelabourmarket. WealsofoundthatDisabilityInsurancereplacementrateshaveanegativeeffect
on the transition rate to EarlyRetirement.  Early retirement replacement rates also affect the transition
ratesoftheotherexitroutes.Thisindicatesthatincomestreamsofalternativeexitroutesareindeedtaken
into account in decidingwhen to retire and that alternative exit routes act as substitutes, implying that
changesintheregulationsofoneexitroutehaveaneffectontheexitrateoftheothers.
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TableIa: CrosstabulationofAgeandlabourmarketstatusin1993
(percentoftotalforeachage)
Age1993 Employees UIBeneficiaries DIBeneficiaries ERBeneficiaries SelfEmp.
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
85.4
80.8
84.9
83.1
84.1
78.7
75.7
67.9
76.0
69.7
68.6
62.2
59.8
53.2
47.8
36.4
36.5
16.7
13.6
7.0
5.8
6.3
25.0
1.9
4.2
5.0
6.9
3.7
4.5
9.9
9.2
5.0
9.2
8.2
13.2
13.7
16.0
13.6
18.2
15.6
20.2
18.8
23.5
23.5
29.2
75.0
7.8
5.8
4.2
3.1
6.7
11.2
5.4
6.4
11.0
11.8
10.9
15.9
15.5
18.8
17.9
20.6
20.2
26.5
20.4
22.2
21.6
14.6
1.3
0.7
0.9
2.1
6.2
13.3
17.6
23.8
31.7
42.3
44.7
45.1
45.8
4.9
9.2
5.9
6.9
5.5
5.6
9.0
16.5
8.0
7.9
11.6
7.8
8.9
5.8
7.4
7.2
3.9
4.9
4.9
2.6
4.0
4.2
Source:TheCERRAdatabase
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TableIb :Crosstabulationofageandlabourmarketstatusin1995.
(percentoftotalforeachage)
Age1995 Employees UIbeneficiaires DIbeneficiaires ERbeneficiaires SelfEmp.
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
81.7
79.1
82.4
79.8
82.4
79.0
72.3
68.7
70.3
63.2
60.0
55.1
50.6
33.6
35.5
19.8
11.6
3.2
8.0
5.0
2.1
33.3
3.7
4.7
5.5
11.5
5.3
6.5
9.6
10.8
6.8
14.0
11.4
12.1
19.5
19.2
14.1
19.0
15.3
20.8
22.7
21.7
82.4
91.2
66.7
7.3
4.7
4.4
1.9
6.1
9.7
7.2
7.2
16.2
21.1
14.3
17.4
14.1
18.8
16.7
20.2
22.2
26.0
18.2
21.7
3.3
1.1
5.2
5.7
8.7
21.0
26.1
34.9
45.8
46.4
47.1
48.9
10.0
8.8
7.3
11.6
6.6
6.7
6.1
4.8
10.8
13.3
6.8
1.8
9.0
9.7
7.1
7.4
7.7
6.2
5.1
3.6
4.0
2.7
2.1
Source:TheCERRAdatabase.
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TableIII. Maximumlikelihoodestimatesofacompetingriskmodelforthetransitionoutofwork.States:
Earlyretirement(ER),DisabilityInsurance(DI)schemeandUnemploymentInsurance
andotherstates.
ER DI UI
(i)Timeconstantcovariates
Constant -6.07 (1.6) -12.3 (2.9) -10.2 (4.9)
Female -0.32 (1.2) -0.60 (1.2) 0.07 (0.2)
Married 0.11 (0.6) -0.48 (1.1) -0.25 (0.9)
Educationallevel(-1.7) 0.05 (1.8) -0.05 (0.8) 0.03 (0.6)
Whitecollarworker -0.13 (1.3) 0.04 (0.1) 0.02 (0.1)
Badhealth(1) 0.09 (0.8) 3.05 (12.0) 0.62 (2.5)
Industry 0.2 (1.8) -0.29 (0.8) 0.66 (3.4)
Construction -0.06 (0.3) 0.56 (1.5) -0.32 (0.2)
Banking 0.14 (0.8) 0.62 (1.6) 0.06 (0.2)
#Timesemployed -0.05 (1.5) 0.04 (0.5) -0.05 (0.8)
#Timesemployed 0 (0.1) -0.01 (0.8) 0.01 (1.1)
#TimesoftheLab.F. 0.51 (6.3) 0.02 (1.6) -0.62 (2.7)
Workexperience -0.04 (0.5) -0.5 (5.0) -0.09 (0.8)
Houseowner -0.14 (1.4) 0.09 (0.3) -0.61 (3.5)
Partnerworks -0.12 (1.1) 0 (0.0) -0.27 (1.3)
#Dependentsinthehousehold 0.05 (0.8) 0.03 (0.2) 0.02 (0.2)
Part-time(<21hoursaweek) -0.34 (1.4) -0.21 (0.4) -0.15 (0.5)
(ii)Timevaryingcovariates
Ageinyears 0.1 (2.7) 0.13 (3.1) 0.13 (4.5)
Logofnetyearlyincome(3) -0.05 (0.3) -0.04 (0.2) -0.12 (1.5)
ReplacementrateER(4) 0.13 (0.2) -1.11 (1.5) -0.96 (2.1)
ReplacementrateDI(5) -1.93 (4.2) -1.51 (1.3) 0.68 (1.9)
ReplacementrateUI(6) 0.25 (0.4) 0.91 (0.9) -0.46 (1.2)
TimetoearlyRetirement(2) - - 0.00 (0.1) 0.01 (1.1)
(iii)Calendartimeeffects
1992/1993 -0.1 (0.9) -0.22 (0.8) 0.38 (1.8)
1993/1994 0.47 (3.2) -0.67 (1.7) 0.11 (0.4)
1994/1995 0.54 (3.5) 0.05 (0.1) 0.19 (0.7)
(iv)Durationdependance
>5years -0.35 (1.1) 0.52 (1.1) -1.09 (5.0)
=-LogLikelihood 17962.2 506.9 1088.2
#Transitions 583 77 158
#Observations 2560 2560 2560
Note :t-statisticsinparentheses
(1) Badhealthisderivedfromthequestion"wouldyourhealthlimityouinyourwork".Thedummyvariables
equals1ifhealthproblemsarepresent.
(2) Measuredinyears.ThevariablesequalszeroincaseanindividualiseligibleforERbenefits.
(3) In1993prices.
(4) Replacementrateinfractionsofnetwageearnings.
(5) DIbenefitlevelsare70%ofpreviousearningsforaDIeligibilityperiod.TheDIeligibilityperioddependson
ageandvariesfrom0to6years.Afterthisperiodbenefitlevelsare70%ofminimumwagesplus(1.4*
(age-15))%ofthedifferencebetweenpreviousgrossearningsandtheminimumwage.The
replacementrateisderivedastheratioofthetotalamountofDIbenefitsthatanindividualwouldobtain
ifhe/shewouldremaininDIuptoage65(mandatoryretirementage)andthewageearningsfromage
at1991uptoage65.
(6) Theunemploymentinsurancebenefitlevelsare70%ofpreviousgrossearningsforaperiodof6months.
Abenefitextensionperiodcanbeobtainedthatdependsupontheindividualsworkhistory.Thebenefit
extensionperiodrangesfrom0to60months.AfterexhaustionofUIeligibility,benefitlevelsdrop
to70%oftheminimumwage.ThereplacementrateisderivedastheratioofthetotalamountofDI
benefitsthatanindividualwouldobtainifhe/shewouldremaininDIuptoage65(mandatory
retirementage)andthewageearningsfromageat1991uptoage65.
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TableIV ExcerptsfromacompetingriskmodelwhereEReligibilityrulesareignored .
variable
----------------------------------------------------------
Ageinyears 0.15 (4.8)
ReplacementrateER 6.50 (22.8)
ReplacementrateDI -2.36 (4.9)
ReplacementrateUI 0.35 (0.7)
----------------------------------------------------------
-Loglikelihood 1875
---------------------------------------------------------------
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TableV Simulationswiththemodel:thebasecase.Work,ER,DIandUIparticipationrates( 1)
Age Work ER DI UI
51.000 0.750 0.001 0.121 0.127
52.000 0.731 0.003 0.129 0.137
53.000 0.709 0.004 0.139 0.148
54.000 0.689 0.006 0.147 0.158
55.000 0.653 0.016 0.158 0.174
56.000 0.621 0.023 0.166 0.190
57.000 0.577 0.046 0.174 0.202
58.000 0.514 0.084 0.186 0.216
59.000 0.441 0.136 0.192 0.231
60.000 0.333 0.226 0.198 0.244
61.000 0.228 0.315 0.204 0.254
62.000 0.155 0.376 0.207 0.262
63.000 0.113 0.408 0.211 0.268
64.000 0.093 0.420 0.215 0.272
(1) 1000individualeligibilityprofilesforERweregeneratedusingtheage-eligibility
distributioninthesample.Next,wecalculatedretirementprobabilitiesforeachofthe
10000drawingsoverthelifecycle(theseprobabilitiesweregeneratedusingthe
parametersfromthedurationdistributioninTableIII).Foreachindividualwe
subsequentlycomparedtheprobabilityofretirementataspecificagewitha(new)
drawingfromaUniform(0,1)distributiontodecidewhethertheindividualretired.
Morespecifically,wetooktheindividualasretiredataspecificage(a1/0decision)
iftheretirementprobabilityexcededtherandomdrawing.Wemoreoverassumedthat
retirementwasanabsorbingstate(i.e.onceretired,individualsdidnotreturntowork).
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TableVI  Simulationswiththemodel:eligibilityconditionsfor
ERrestricted.Neweligibilityage=oldeligibilityage+2years.
ER,DIandUIparticipationrates
Age Work ER DI UI
51.000 0.746 0.000 0.121 0.133
52.000 0.728 0.001 0.129 0.141
53.000 0.706 0.002 0.139 0.153
54.000 0.684 0.003 0.148 0.164
55.000 0.659 0.005 0.158 0.179
56.000 0.631 0.007 0.166 0.195
57.000 0.595 0.019 0.176 0.209
58.000 0.564 0.026 0.186 0.223
59.000 0.515 0.050 0.195 0.240
60.000 0.451 0.087 0.205 0.257
61.000 0.375 0.139 0.213 0.273
62.000 0.266 0.228 0.220 0.286
63.000 0.177 0.303 0.223 0.297
64.000 0.122 0.348 0.227 0.303
(1) 1000individualeligibilityprofilesforERweregeneratedusingtheage-
distributioninthesample.Next,EReligibilitywaspostponedby2years
Wesubsequentlygeneratednewparticipationprofilesforeachofthe
10000drawings(seeTableVforamoredetaileddescription).
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AppendixI
Specificationofthewage-participationmodel
Thewageparticipationmodel isbasedon informationabout incomeandwork status in1991,1993and
1995.Thefollowingmodelisspecified:
wit= Xitβ + αi+ ε1it
I*it= Zitγδ+ γi+ ε2it
Where X and Z  are vectors including both time varying and time constant covariates. α and γ  are
unobserved individual effect and ε1 and ε2 are transitory shocks. Themodel is essentially aRoymodel
wherewages wareonlyobservedifalatentconstruct I*itexceedsacertainthreshold.Thelatentconstruct
isunobservedbut insteadweobservewhether individuals are atworkat time t, I it=1. It is assumed that
Iit=1 iff I*it >0 and that Iit=0 otherwise. The wage equation and participation equation are correlated
because both the unobserved time constant effects ( α and γ) and the transitory shocks ( ε1 and ε2) are
allowed to be correlated. It is assumed that the individual effects are uncorrelated with the transitory
shocks.Morespecifically,
Cov( ε1, ε2)= ρe
Cov( α, γ )= ρ
Cov( α, εk)=0 k=1,2
Cov( γ , εk)=0 k=1,2
Heyma takes a random effects approach to simultaneously estimate thewage-participationmodel.As a
consequence the model allows for self-selectivity effects that may underlie the observed income and
labour market status combinations. The model incorporates time-varying variables like business cycle
effects, age effects and tenure effects. This enables us to construct age-income profiles for different
respondents.
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AppendixII
Replacementratesindisabilityandunemploymentinsuranceschemes
DI benefit levels are 70% of previous earnings for a DI eligibility period. The DI eligibility  period
dependsonageandvariesfrom0to6years.Afterthisperiodbenefitlevelsare70%ofminimumwages
plus (1.4*(age-15))% of the difference between previous gross earnings and the minimum wage. The
replacementrateisderivedastheratioofthetotalamountofDIbenefitsthatanindividualwouldobtainif
he/shewould remain inDI up to age 65 (mandatory retirement age) and thewage earnings fromage at
1991uptoage65.Morespecifically,
0.7* wt*DIentitlementperiod+DISupplement
DIrate= --------------------------------------------------------------------------------
Sumof wttotimeatwhichtheindividualbecomes65
DIsupplement=0.7*minwage+0.014*(age t-15)*( wt-minwage)*(65-aget-DIentitlementperiod)
Of course the supplement is only provided in case the individual has not reached the age of 65 (the
mandatoryretirementage)afterexhaustionofinitialDIentitlement.
Theunemploymentinsurancebenefitlevelsare70%ofpreviousgrossearningsforaperiodof6months.
Abenefit extensionperiodcanbeobtained thatdependsupon the individualswork history.The benefit
extensionperiodrangesfrom0to60months.AfterexhaustionofUIeligibility,benefitlevelsdropto70%
oftheminimumwage.ThereplacementrateisderivedastheratioofthetotalamountofDIbenefitsthat
anindividualwouldobtainifhe/shewouldremaininDIuptoage65(mandatoryretirementage)andthe
wageearningsfromageat1991uptoage65.Morespecifically,
0.7* wt*UIentitl.period+0.7*minwage*(65-age t-UIentitl.period)
UIrate= ------------------------------------------------------------------------------------------
Sumof wttotimeatwhichtheindividualbecomes65
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AppendixIII
Supportingmaterial
TableA1. Sampledescriptives
Variables Mean
Female(1/0) 0.1
Badhealth(1/0) 0.8
Ageinyears 54
Married 0.86
Education(1-7) 3.62
Whitecollar(1/0) 0.59
Houseowner 0.63
Partnerworks 0.29
ERreplacementrate 0.83
Netyearlywagein1991('000) 43.24
Fractionofcensoredcases 0.68
Elapsedtime1991jobupto1991(months) 228
Timefrom1991onwards(35) 35
Numberofobservations 2560
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